Model 22c

DESCRI PTI VE MODEL OF POLYMETALLIC VEINS
By Dennis P. Cox

APPROXI MATE SYNONYM Fel sic intrusion-associated Ag-Pb-Zn veins (Sangster, 1984).

DESCRI PTION Quartz-carbonate veins with Au and Ag associated with base netal sulfides related to
hypabyssal i1ntrusions in sedinentary and netanorphic terranes.

GEOLOG CAL ENVI RONMVENT

Rock Types Calcalkaline to alkaline, diorite to granodiorite, nmonzonite to nonzogranite in small
intrusions and dike swarms in sedinentary and metamorphic rocks. Subvolcanic intrusions, necks,
dikes, plugs of andesite to rhyolite conposition.

Textures Fine- to mediumgrained equigranular, and porphyroaphanitic.

Age Range Mbst are Mesozoic and Cenozoic, but may be any age.

Deposi tional Environment Near-surface fractures and breccias within thermal aureol of clusters of
smal[ intrusions. [In some cases peripheral to porphyry systens.

Tectonic Setting(s) Continental margin and island arc volcanic-plutonic belts. Especially zones
of local domal uplift.

Associ ated Deposit Types Porphyry Cu-M, porphyry M lowF, polynetallic replacement. Placer Au.

DEPCSI T DESCRI PTI ON

Mneralogy Native Au and electrumwth pyrite + sphalerite + chalcopyrite + galena % arsenopyrite
t+ tetrahedrite-tennantite + Ag sulfosalts + argentite + hematite in veins of quartz + chlorite +
calcite + dolonite £ ankerite * siderite * rhodochrosite + barite + fluorite £ chal cedony =

adul ari a.

Texture/ Structure Conplex, nultiphase veins with conb structure, crustification, and colloform
textures. Textures may vary from vuggy to conpact within mneralized system

Alteration GCenerally wide propylitic zones and narrow sericitic and argillic zones.
SiTicification of carbonate rocks to form jasperoid.

Oe Controls Areas of high perneability: intrusive contacts, fault intersections, and breccia
veins and pipes. Replacement ore bodies may form where structures intersect carbonate rocks.

Wathering Mnor gossans and M-oxide stains. Zn and Pb carbonates and Pb sulfate. Abundant
quartz chips in soil. Placer gold concentrations in soils and stream sedinents. Supergene
enrichment produces high-grade native and horn silver ores in veins where calcite is not abundant.

Geochemical Signature 2Zn, Cu, Pb, As, Au, Ag, M, Ba. Anonalies zoned from Cu-Au outward to Zn-
Pb-Ag to M at periphery.

EXAVPLES
St. Anthony (Mammoth), USAZ (Creasey, 1950)
Wl lapai District, USAZ (Thomas, 7949)
Marysville District, USMI (Knopf, 1913)
Msima |., PPNG WIliamson and Rogerson, 1983)
Slocan District, CNBC Cai rnes, 1934)

GRADE AND TONNAGE MODEL OF PCQLYMETALLIC VEINS
By Janes D. Bliss and Dennis P. Cox

COWENTS The data used to generate grade and tonnage models for polynetallic veins reflect

consi derable conplexity in the geology and economic conditions under which deposits are produced or

eval uated; This nodel represents a first attenpt to resolve these conplexities. Four inportant
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factors may affect the adequacy of this nodel.

1. Zinc grades are subject to considerable uncertainty because snelters have in the past
penal i zed producers for ore containing zinc which in turn caused mine operators to avoid zinc-
bearing ore in their nining and nilling. Zinc grades are likely underestimated. Irregul ar
behavior in the zinc-grade nodel may be due to these factors.

2. Polymetallic veins of two types appear to exist--a base-netal polynetallic vein worked
primarily for a base metal or netals and silver and a gold-silver polymetallic vein with copper,
lead, and zinc production likely in less than half the deposits. Gade and tonnage nodels are
presented for the base-metal polynetallic veins. Gade and tonnge nodels are not presented for the
gol d-silver polynetallic veins because prelimnary data are inadequate. |In our data, districts in
which both types occur generally have six times as many base-metal polynetallic veins as gol d-
silver polymetallic veins.

3. The Slocan Mning District, British Colunmbia, Canada, contributed nearly 60 percent of the
deposit data for the base-metal polynetallic veins, and this may bias the nodels in ways not
i dentified.

4. Deposits are defined as all workings within 1 km of each other and having a mnimum of 100
tonnes of ore. A few deposits are for districts with workings of unknown spacing. See figs. 90-
94,

Nane Country Nane Countrv
Al bert Lea Goup USAZ Mammot h- St. - Ant hony USAZ
Al t oona- El khor - Mercury CNBC Marietta Usmr
Amazon usmr M neral Park USAZ
Ant oi ne CNBC M nni ehaha CNBC
Arlington CNBC Mol 1y G bson CNBC
Badger USAZ Moni t or CNBC
Baltic and Revenue Usco Mont ezuma CNBC
Bal timore usMmr Mountain Chief and vicinity CNBC
Bel | CNBC Mountain Con CNBC
Bell and California usco Noonday CNBC
Bel | Boy- Ni | es- Tows!| ey usmr North Cerbat (Gol conda) USAZ
Bi g Four usMmr Northern Bell-Jackson CNBC
Bosum CNBC Payne G oup CNBC
Bull'ion Usco Pennsyl vani a Usco
C.OD. USAZ Queen Bess and vicinity CNBC
Cal i f orni a- Hart ney- Mari on CNBC Ranbl er - Cari boo CNBC
Carnation-Jennie Lind CNBC Rio CNBC
Central Cerbat District USAZ Robert Emet usmr
Chanpi on- New London USAZ Sant i ago- Commonweal t h-

Chlorite District USAZ Cent enni al Uusco
Comst ock CNBC Scrat on- Ponti ac- Sunset CNBC
Cor k- Provi nce CNBC Si | ver snith-Ri chnond-

Dar danel | es CNBC Rut h- Hope CNBC
Defiance USAZ Sl ocan- Sover ei gn CNBC
Eva My usmr Soho CNBC
Fi sher Maiden G oup CNBC Standard and vicinity CNBC
Flint-Martin CNBC St ockt on USAZ
Galena Farm and vicinity CNBC Sunshi ne- Cori nth CNBC
Gay Eagle usmr Surprise-Noble Five and

| daho- Alanmo G oup CNBC vicinity CNBC
| daho- Al ano- Si | ver Bel | CNBC Treasure Hill USAZ
| vanhoe- Canadi an CNBC Tybo USNV
Keno Hll-Galena Hill CNYT Uni on USNV
Ki ng Sol onon usmr Uica CNBC
Leadsnith CNBC Vancouver Goup CNBC
Legal Tender usmr Von Roi-Hewitt-A U CNBC
Little Nell usmr Vel I'ington CNBC
Li ver pool usmr Wntrop CNBC
Mpj esti c- Sapphire CNBC Wonder f ul - El khorn CNBC
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PROPORTION OF DEPOSITS

PROPORTION OF DEPOSITS
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POLYMETALLIC VEIN

SILVER GRADE IN GRAMS PER TONNE
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Figure 91.
vein deposits.

Model 22c¢--Con.

Tonnages of polymetallic vein

Silver grades of polymetalliec
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Figure 92. Gold grades of polymetallic

vein deposits.

Figure 93.

Lead grades of polymetallic

vein deposits.
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POLYMETALLIC VEIN
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Figure 9%. Zinc and copper grades of
polymetallic vein deposits. A, Zinc. B,
Copper.
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